Short-term effects of forced eccentric contractions on collagen synthesis and degradation in rat skeletal muscle.
Acute downhill running has been shown to activate matrix metalloproteinase- (MMP-) 2 and to change type IV collagen concentration in some muscle types. In order to study the influence of more intense exercise on total collagen and type IV collagen concentrations, molecules regulating their synthesis and degradation were investigated after forced lengthening contractions in rat skeletal muscle. Tibialis anterior (TA) muscle of 24 male Wistar rats was subjected to 240 forced lengthening contractions. TA muscle was excised at consecutive time points (0 and 6 h, 2, 4, and 7 days) after stimulation. With immunohistochemistry, types I, III and IV collagen were located in the swollen, necrotic and regenerated fibres in a similar manner as in intact undamaged skeletal muscle fibre. An increase in the activity of prolyl 4-hydroxylase was indicative of an overall elevated collagen biosynthesis. No change was demonstrated in total collagen concentration, whereas type IV collagen concentration increased after exercise. MMP-2 and MMP-9, which are the proteins that degrade type IV collagen, elevated after exercise. In conclusion, the increase in type IV collagen concentration seems to be the result of an increase in both the synthesis and activation of degrading enzymes and their inhibitors during recovery after forced lengthening contractions.